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Description 

BACKGROUND ^ THE INVENTION 
1. Field of the Invention. 



This invention relates to novel rea 
which can be cured at room temperature ■ c. ^ force 
dried at temperatures ranging up to about 177 o 
So - F) The coatings may be utilized as pr.mers, ro 
opcoS or as clearcoats and/or basecoats in ctoar- 
Sbasecoat compositions. The common of 
hvdroxy-functional compounds, anhydnde-functon- 
a compounds, and epoxy-functional compounds 
especially cycloa.iphatic epoxy compounds, pro- 
vides fast reacting, durable coatings which mini- 
mize the toxicity problems which may be asso- 
ciated with other low temperature curing systems. 

2. Description of the Prior Art. 

One approach to high performance low tem- 
perature curing coatings has involved two compo- 
nent coatings comprising reactive .socyanates ^and 
active hydrogen containing compounds such as 
polymers or amine containing 
oolvmers to produce urethane or urea coat.ngs. 
Cough Lse materials have excellent perfor- 
mance and cure at low temperatures, the 
Socyanates may, under some conditons, be rela- 
tivelv hazardous to handle. 

cSo compositions comprising reactive com- 
binations of epoxy containing compounds and 
compounds having acid or amine funct.onal,ty are 
town in the art. Similarly, coating composes 
comprising cyclic anhydrides and hydroxy-funct.on- 
al compounds are also known in the art. 

Furthermore, EP-A-0.1 34.691 discloses compo- 
sitions capable of curing at ambient or sl.ghtly 
Sid temperatures which comprise 0) . ^com- 
pound containing in the molecule at least two 
Syaroxyl groups, in particular a hydroxy, group- 
bearing addition polymer, (ii) a compound conn- 
ing in the molecule at least two cycl.c carboxyhc 
Xdride groups and (iii) a compound conta.ning 
TL molecule at least two epoxide groups and 
which are of particular value as the baas of om- 
temperature-curing coating compositions. There is 
however, no indication that monoepoxy compounds 
can be used instead of compounds which have at 
feast two epoxide groups and that compos-tons 
containing monoepoxy compound wou c I provide 
,onger gel times and increased .nibal hardness. 

BRIEF SU MM ARY^ F_JjjEJNVE21TION 

The present invention relates to a curable com- 
position comprising: 



«) an anhydride-functional polymer hav.ng a 
number average weight of preferably at least 
500 and having an average of at least two cycl.c 
carboxylic acid anhydride groups per molecule 
and being the addition polymerization react.on 
product of maleic anhydride and at least one 
other copolymerizable ethylenically unsaturated 
monomer selected from esters of unsaturated 
acids, vinyl compounds, styrene-based maten- 
als ally) compounds, unsaturated monomers 
having free carboxylic acid groups, acrylon.tnle 
methacrylonitrile, dimethyl maleate, isopropenyl 
acetate, isopropenyl isobutyrate, acrylam.de, 
methacrylamide, dienes; and 

(ii) an epoxy-furictional compound; and 

(iii) a hydroxy-functional compound hav.ng an 
average of at least two hydroxyl groups per 
molecule and being selected from an acryl.c 
polymer or a polyester polymer; 

, 0 wherein at least one of the compounds (.), (»), or 
S comprises a film-forming polymer, and where in 
Z compounds are each present in a , level to 
provide 0.3 to 6.0 hydroxyl groups and 0.3 to 8.0 
epoxy groups for each anhydride group, character- 
25 Sd i that the epoxy-functional compound has 
one group per molecule and is selected from mon- 
oglvcidyl ethers of aliphatic or aromatic alcoho s 
monoepoxy esters, unsaturated monoepoxy ester 
monoepoxidized oils, aryl monoepoxies and al 

3 o iphatic monoepoxies. h , na H««t 
The term "compound" is used in .ts broadest 

sense to include monomers, oligomers, and poly- 
mers. The term "film forming polymer means any 
polymeric material that can form a film from evap- 
3s oration of any carrier or solvent. 

in its most prelerred formulation, this invention 
relates to curable compositions wherein the 
hydroxy-functional compound is a polymer pre- 
pared by the free radical addition polymenzaton of 
40 Z or more monomers, at least one of which 
contains or can be reacted to produce a M 
hydroxyl group; and where.n the anhydr.de-func 
tonal compound is the addition polymer, aton 
product of at least one unsaturated monomer hav- 
45 inq anhydride functionality, especially maleic anhy- 
dride L at least one other ethylenically unsatu- 
rated monomer. r „r a h| e 
It is especially preferred to utl.ze the curable 
composition of this invention in comb.nat.on w. h 
50 .rom' about 5 to about 80%, and espec-a y to 
about 50%. by weight of an inert solven ^suc ^as 
ketones, esters, and aromatic or ahphabc hydrocar 
bons. It is convenient to provide the coabng com- 
position as a two-component system where, .the 
« anhydride-functional compound prov,des one pack 
age and the hydroxy-functional compound and the 
epoxy-functional compound provide a second 
package. The two components can be m.xed pnor 
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Pri (a) : a basecoat comprising a pigmented film- 

forming polymer applied to the surface ol the ^ 
h baS9 Te C Sc2rand/or the basecoat com- 

wmm - 

at room temperature or force dned ^ 
discussions. 

DETAIU*^^ 35 
1. HYDROXY-FUNCTIONAL COMPOUNDS 

The hydroxy-functional compounds which are 

^Preferably the hydroxy-functional poly-r wH, 

^JliT^S^ o. this invention to utilize 
nantly, and preferably all, primary hydroxyl 
"^Riresentative hydroxy-.unctiona. polymers In- 
dude those described in Sections 1.1 and 1.2 



polymerization reactions include polye^sp^ 
Led by the condensation of polyhydnc al 
Sols and POlycarboxylic acids or anhydrides, 
l or without the inclusion of drying |0,l. sern, 
dig oil, or non-drying oil fatty acute. By a* 
SS the stoichiometry of the alcoho s and * 
acids while maintaining an excess of hydroxyl 
groups, hydroxy-functional polyesters can be 
? 9 adSy produced to provide a wide range of 
dested molecular weights and performance 

Cha ^ n por y S esterpo.yo.s are derived from one 
or more aromatic and/or aliphatic polycarboxyl c 
acids the anhydrides thereof, and one or more 
anpttic and/o? aromatic polyols. The carboxyl.c 
ac£ incTude the saturated and unsaturated 

S^^;cid,andd rS n r ne 
dicarboxylic acid. The carboxyl.c acute asc , ,n 
Se the aromatic po.ycarboxylic 
nhthalic acid isophthalic acid, terephthalic acta, 
jrLydrides'such as maleic anhydr.de. 
phthalic anhydride, trimellitic anhyd d . o 
Nadic Methyl Anhydride (brand name for 
m et y lbic y c,o[ 2 .2.1]heptene-2,3-dicarboxyl,c an- 
hydride isomers) can also be used 

Representative saturated and " nsatur ^ d 
poly o s which can be reacted £ 
excess with the carboxylic acids to produce 
hyd xy-Lctiona, polyesters include ft* such 
Methylene glycol, dipropylene glycol, 2,2,4- 

propanediol, 1 ,4-butanediol, 13- ^ ut ~ 

dimethyl-1,3-propaned.ol, 1 

H Ziwlene glycol, pentamethylene glycol, 

ritol, dipentaerythritol, etc. 

Typically, the reaction between the polyols 
and fre po ycarboxylic acids is conducted a 
aSut 1 20 ' C to about 200 • C in the presence of 
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oreoared by the addition polymerization of one 
Tort monomers. At .east one of *e mon- 
omers will contain, or can be reacted to pro 
duce, a reactive hydroxy! group. e . 
M roxy-functional monomers >nc lude , 2-hydrox 
vethyl acrylate. 2-hydroxypropyl acrylate, 4 
hydroxybui methacrylate. 2-hydroxypropy. 

voentyl acrylate. 2-hydroxyethyl ethacrylate 3 
hvdroxybuj methacrylate, 2-hydroxyethyl 
KoacryL. diethylene glycol methacrylae 
tetraethvlene glycol acrylate, para-v.nyl benzy 
1 ohT etc. Vypicany the 
monomers would be copolymer.zed with one or 
^monomers having ethy.enic unsaturation 

hirers of acrylic, methacrylio, crotonic 
iqlic or other unsaturated acids such as. 
methyl acrylate, ethyl acrylate. propyl ac- 

£Z' *>»™W aCrylat6 ' bU,y r mvi 
Sobutyl acrylate. ethylhexyl acrylate, amy 
acrylate, 3,5,5-trimethylhexyl acrylate, methy 
mettacrylate, ethyl methacrylate, propyl 
TeSate', isoborny. methacrylate 
dimethylaminoethyl methacrylate. ettyl 
tigiate, methyl crotonate, ethyl crotonate eto. 
<m vinyl compounds such as vinyl acetate, 
vinyl propionate, vinyl butyrate vnny. 
isobutyrate. vinyl benzoate v.nyl m- 
chlorobenzoate, vinyl p-methoxybenzoate v, . 
nyl alpha-chloroacetate, vinyl toluene, vmyl 

alpha-methyl styrene, alpha-ethyl styrene al- 
pha-bromo styrene. 2.6-dich.orostyrene^ e tc 
Ov) allyl compounds such as ally chlonde 
Li, acetate. allyl benzoate, allyl 
methacrylate, etc.; 

(v) other copolymerizable unsaturated mon- 

dime thyl maleate, isopropenyl acetate, 
isopropenyl isobutyrate. acjlam.de 
memacrylamide, and dienes such as 1.3-bu 

Thf polymt's are conveniently prepared I by 
conventional free radical addition polymenzaton 
techniques. Frequently, the polymenzat.cn wll 
5 nSized by conventional initiators known, 
the art to generate a free radical such as azote 
(isobutyronitrile), cumene hydroperox.de, t-butyl 
oerbenzoate, etc. Typically, the acryl.c mon- 
Z heated in the presence of the .in.Jtor 
at temperatures ranging from about 35 C to 
about 200-C, and especially 75'C to 50 • C to 
effect the polymerization. The molecu a weight 
of the polymer can be controlled, if des.red. by 
L monomer selection, reaction temperature 
Tnd time, and/or the use of chain transfer agents 



as is well known in the art. 
An especially preferred hy^-fun^nal 
polymer is the addition polymerization reaction 
product of (a) 10 to about 40 weight percent of a 
5 nydroxy-functional ethylenically unsaturated mon- 
omer id (b) 60 to about 90 weight percent of^ 
least one ethylenically unsaturated monomer 
copolymerizable with the hydroxy-funct.onal mon- 
omer. 

10 2. ANHYDRIDE-FUNCTIONAL COMPOUNDS 

The anhydride-functional compounds which are 
useful in the practice of this invention are anhy- 
r5 ■d^onafpo.ymers Having a number average 
weight of preferably at least 500 and having an 
Sage of at least two cyclic carboxylic ac.d ^anhy- 
dride groups per molecule and being the add.tion 
po yme i^ion' reaction product of maleic anhy^ 
20 Sride and at least one other oopolym^.zabte 
ethylenically unsaturated monomer selected from 
esters of unsaturated acids, vmyl compounds^ 
rene-based materials, allyl compounds, unsaturated 
m Sners having free carboxylic 
„ rvlonitrile. methacrylonitrile. d.methyl maleate, 
£ penyl acetate, isopropenyl isobutyrate ac- 
rylamide. methacrylamide. dienes. 
Sides having number average molecufcr wights 
between 500 and 7,000 are most useful. These 
30 polymers are conveniently prepared as Is wen 
Known in the art by polymerizing male c anhydride 
with the other above-mentioned "J 
saturated monomers, as representatively taught in 
Section 1.2 above. 
35 3. EPOXY-FUNCTIONAL COMPOUNDS 

The coatings of this invention also ******* 
use of at least one epoxy-functional compound 
M namely a monoepoxy compound. 

Representative useful monoepox.des include 
the mo oglycidyl ethers of aliphatic or aromatic 
a coho* such as butyl glycidyl ether, octyl glycidy 
ether nonyl glycidyl ether, decyl glyc.dyl ether 
« dodecy glycidyl ether, p-tert-butylphenyl glycidyl 

so other acids such as tertiary-nonano.c acid, tertiary 
decanoic acid, tertiary-undecanoic acd, etc. are 
a so useful. Similarly, if desired, unsalurate^on- 
■ oepoxy esters such as glycidyl ******** 
methacrylate or glycidyl laurate could be used. 
55 AddLally. monoepoxidized oils can also be 

^^Other useful monoepoxies include styrene ox- 
ide, cyclohexene oxide. 1.2-butene ox.de. 2,3- 
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butene oxide, 1,2-pentene oxide, 1.2-heptene .ox- 
ide, 1,2-octene oxide. 1,2-nonene oxide, 1,2-de- 
cene oxide. 

It is only necessary that the monoepoxide com- 
pounds have a sufficiently low volatility to remam in 
the coating composition under the applicable con- 

drt, °The 0, rat!os of anhydride to hydroxy! to epoxy 
groups can be widely varied within the practice of 
L invention. The compounds 0). <«> and OJ are 
present at a level to provide 0.3 to 6.0 hydroxy! 
□roups and 0.3 to 6.0 epoxy groups for each anhy- 
dride group in the reactive system. It is preferred 
to provide 0.5 to 1.5 hydroxyl groups and 0.5 to 1 .5 
epoxy groups for each anhydride group. At least 
one of the hydroxy-functional compound, the ep- 
oxy-functional compound, or the anhydride-func- 
tional compound should be a film forming polymer, 
and each of the compounds should be mutually 
soluble with the other compounds. 

The coatings of this invention can be cured at 
temperatures ranging from about room temperature 
up to about 177 -C (350 -F). The coatings can be 
used as clear coatings or they may contain pig- 
ments as is well known in the art. Representative 
opacifying pigments include white pigments such 
as titanium dioxide, zinc oxide, antimony ox.de, eta 
and organic or inorganic chromatic pigments such 
as iron oxide, carbon black, phthalocyan.ne blue, 
etc. The coatings may also contain extender pig- 
ments such as calcium carbonate, clay, s.l.ca, talc, 
etc. 



The coatings may also contain other additives 
such as flow agents, catalysts, diluents, solvents, 
ultraviolet light absorbers, etc. 

It is especially preferred .n the practice of this 
invention to include a catalyst for the reaction of 
anhydride groups and hydroxyl groups and also a 
catalyst for the reaction of epoxy and acd groups 
It is especially preferred in the practice of this 
invention to utilize tertiary amines and especially 
N-methylimidazole as a catalyst for the anhy- 
dride/hydroxyl reaction. The catalyst for the anhy- 
dride/hydroxyl reaction will typically be present at a 
level of at least 0.01% by weight of the anhydnde 
compound and preferably 1.0 to about 5.0%. 

Tertiary amines, secondary amines such as 
ethyl imidazole, quaternary ammonium salts, 
nucleophilic catalysts, such as lithium iod.de, 
phosphonium salts, and phosphines such as 
triphenyl phosphine are especially useful as cata- 
lysts for epoxy/acid reactions. Electroph.ll.c cata- 
lysts, such as tin metal salts or complexes, are also 
useful in the practice of this invention. The catalys 
for the epoxy/acid reaction will typically be presen 
at a level of at least 0.01% by weight of the total 
acid-functional compound and epoxy-funcjonal 
compound and, preferably, will be present at 0.1 to 



The coatings of this invention may typically be 
applied to any substrate such metal, plastic, wood, 
glass synthetic fibers, etc. by brushing, dipping 
5 roll coating, flow coating, spraying or other method 
conventionally employed in the coating industry. If 
desired, the substrates may be primed pnor to 
application of the coatings of this invention. 

One preferred application of the curable coat- 
10 ings of this invention relates to their use as clear- 
coats in clearcoat/basecoat formulations. 

Clearcoat/basecoat systems are well known, 
especially in the automobile industry where it is 
especially useful to apply a pigmented basecoat, 
, 5 which may contain metallic pigments, to a sub- 
strate and allow it to form a polymer film followed 
by the application of a clearcoat which will not mix 
with or have any appreciable solvent attack upon 
the previously applied basecoat. The basecoat 
20 composition may be any of the polymers known to 
be useful in coating compositions including the 
reactive compositions of this invention. 

One useful polymer basecoat includes the 
acrylic addition polymers, particularly polymers or 
25 copolymers of one or more alkyl esters of acrylic 
acid or methacrylic acid, optionally together with 
one or more other ethylenically unsaturated mon- 
omers. These polymers may be of either the ther- 
moplastic type or the thermosetting, crosslink.ng 
30 type which contain hydroxyl or am.ne or other 
reactive functionality which can be crossl.nked. 
Suitable acrylic esters and unsaturated monomers 
for either type of polymer include methy 
methacrylate, ethyl methacrylate propyl 
3S methacrylate, butyl methacrylate, ethyl acrylate, 
butyl acrylate, vinyl acetate, acrylomtrile, ac- 
rylamide, styrene, vinyl chloride, etc. Where the 
polymers are required to be of the crossl.nking 
type suitable functional monomers which can be 
used in addition to those already mentioned in- 
clude acrylic or methacrylic acid, hydroxy ethy 
acrylate, 2-hydroxy propyl methacrylate, glycidyl 
acrylate, tertiary-butyl amino ethyl methacrylate, 
etc The basecoat composition may, in such a 
case also contain a crosslinking agent such as a 
polyisocyanate. a polyepoxide, or a nitrogen res.n 
such as a condensate of an aldehyde such as 
formaldehyde with a nitrogeneous compound such 
as urea, melamine or benzoguanamine or a lower 
alkyl ether of such a condensate. Other polymers 
useful in the basecoat composition include vmy 
copolymers such as copolymers of vinyl esters of 
inorganic or organic acids, such as vinyl chloride 
vinyl acetate, vinyl propionate, etc. which 
copolymers may optionally be partially hydrolyzed 
so as to introduce vinyl alcohol units. 

Other polymers useful in the manufacture of 
the basecoat include alkyd resins or polyesters 
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which can be prepared in a known manner by the 
condensation of polyhydric alcohols and polycar- 
boxylic acids, with or without the inclusion of natu- 
ral drying oil fatty acids as described elsewhere in 
this specification. The polyesters or alkyds may s 
contain a proportion of free hydroxyl and/or car- 
boxyl groups which are available for reaction^ if 
desired with suitable crosslinking agents as d,s- 

CUSS |? d d£ed! the basecoat composition may also to 
contain minor amounts of a cellulose ester, to alter 
the drying or viscosity characterist.cs of the 

baS T C y 0 p a ically. the basecoat will include pigments 
conventionally used for coating compositions and »s 
after being applied to a substrate, which may or 
may not previously have been primed, the 
basecoat will be allowed sufficient time to form a 
polymer film which will not be lifted during the 
application of the clearcoat. The basecoat may be 20 
heated or merely allowed to air-dry to form the 
film. Generally, the basecoat will be allowed to dry 
for about 1 to 20 minutes before applicat.on of he 
clearcoat. The clearcoat is then applied to the 
surface of the basecoat, and the system can be 25 
allowed to dry at room temperature or if desired 
can be force dried by baking the coated substrate 
at temperatures typically ranging up to about 

177 TypSlly Mhe clearcoat may contain ultraviolet ao 
light absorbers such as hindered phenols 1 or ^ hin- 
dered amines at a level ranging up to about 6% by 
weight of the vehicle solids as is well known in the 
art. The clearcoat can be applied by any app ca- 
tion method known in the art. but preferably will be 35 
spray applied. If desired, multiple layers of 
basecoat and/or clearcoat can be applied. Typi- 
cally, both the basecoat and the clearcoat will each 
be applied to give a dry film thickness of about 
0 254 (0.01) to about 152.4 (6). and espec.ally 40 
about 12.7 (0.5) to about 76.2 (3.0) urn (mils). 

If desired, the novel reactive compositions 
taught herein could be used as a basecoat, in 
which case the clearcoat could also comprise the 
novel reactive coatings taught here.n, or the poly- <s 
mers taught herein as being useful as basecoat 
formulations could be utilized as clearcoats. 

Claims so 

1 A curable composition comprising: 

(i) an anhydride-functional polymer having a 
number average weight of preferably at 
least 500 and having an average of at least 
two cyclic carboxylic acid anhydride groups st 
per molecule and being the addition poly- 
merization reaction product of maleic anhy- 
dride and at least one other copolymeriza- 



ble ethylenically unsaturated monomer se- 
lected from esters of unsaturated acids, vi- 
nyl compounds, styrene-based materials, al- 
lyl compounds, unsaturated monomers hav- 
ing free carboxylic acid groups, acrylonitrile, 
methacrylonitrile, dimethyl maleate, 
isopropenyl acetate, isopropenyl 
isobutyrate, acrylamide, methacrylamide, 
dienes; and 

(ii) an epoxy-functional compound; and 

(iii) a hydroxy-functional compound having 
an average of at least two hydroxyl groups 
per molecule and being selected from an 
acrylic polymer or a polyester polymer; 

wherein at least one of the compounds (i), (ii), 
or (iii) comprises a film-forming polymer, and 
where in the compounds are each present in a 
level to provide 0.3 to 6.0 hydroxyl groups and 
0.3 to 6.0 epoxy groups for each anhydride 

ctoacterized in that the epoxy-functional com- 
pound has one epoxy group per molecule and 
is selected from monoglycidyl ethers of al- 
iphatic or aromatic alcohols, monoepoxy es- 
ters, unsaturated monoepoxy esters, mon- 
oepoxidized oils, aryl monoepoxies and al- 
iphatic monoepoxies. 

2 The composition of claim 1 further character- 
ized in that it also incorporates a catalyst for 
the reaction of anhydride and hydroxyl groups, 
preferably a tertiary amine, especially N- 
methylimidazole. 

3. The composition of claim 1 further character- 
ized in that it also incorporates a catalyst for 
the reaction of acid groups and epoxy groups, 
preferably triphenyl phosphine. 

4 The composition of claim 1 further character- 
ized in that compounds (i). (ii) and 0Q are each 
present at a level to provide 0.5 to 1.5 
hydroxyl groups and 0.5 to 1.5 epoxy groups 
for each anhydride group. 

5 The composition of claim 1 further character- 
ized in that the anhydride-functional pofymer is 
the addition polymerization reaction product of 
(a) 5 to 40 weight percent of maleic anhydride 
and (b) 60 to 95 weight percent of the at least 
one other ethylenically unsaturated monomer 
copoiymerizable with maleic anhydride, and 
preferably the addition polymerization reaction 
product of (a) 5 to 40 weight percent of maleic 
anhydride; (b) 1 to 15 weight percent : of an 
ethylenically unsaturated carboxylic acid mon- 
omer copoiymerizable with maleic anhydride; 
and (c) 45 to 94 weight percent of the at least 
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one ethylenically unsaturated monomer which 
is compolymerizable with maleic anhydnde 
and the ethylenically unsaturated acid. 

6. The composition of claim 5 further character- 5 
ized in that the ethylenically unsaturated acid 
monomers and the ethylenically unsaturated 
copolymerizable monomers compnse 0 to 10 
weight percent of the total monomer mixture of 
acrylate monomers. 

7. The composition of claim 5 further character- 
ized in that the ethylenically unsaturated acd 
monomers and the ethylenically unsaturated 
copolymerizable monomers are substantially rs 
free of acrylate functionality. 

8. The composition of claim 1 further character- 
ized in that the hydroxy-functional compound 

is a hydroxy-functional poolymer having a *° 
number average molecu.ar weight of at least 
400. 

9 m a substrate coated with a multi-layer deco- 

rative and/or protective coating which com- 25 

P " S (aTa basecoat comprising a pigmented film- 
forming polymer: and 

(b) a transparent clearcoat comprising a 
film-forming polymer applied to the surface so 
of the basecoat composition; 
the improvement which comprises utilizing as 
the clearcoat and/or the basecoat a mult.com- 
ponent curable composition which is reactive 
upon mixing of the components, wherein the 35 
curable compositions comprises a composition 
according to claims 1 to 8. 

Patentartspriiche ^ 

1 Hartbare Zusammensetzung, umfassend: 

(i) ein anhydrid-funktionelles Polymeres. 
welches ein zahlendurchschnittliches Ge- 
wicht von vorzugsweise wenigstens 500 und 
durchschnittlich wenigstens zwei cyclische * 
Carbonsaureanhydridgruppen pro MolekUl 
besitzt und das das Additionspolymensa- 
tionsreaktionsprodukt von Maleinsaureanh- 
ydrid und wenigstens einem anderen copo- 
lymerisierbaren, ethylenisch ungesattigten s 
Monomeren ist, ausgewahlt unter Estern 
von ungesattigten Sauren, Vinylverbindun- 
gen, Materialien auf Styrolbasis, Allylverbin- 
dungen, ungesattigten Monomeren mil frei- 
en Carbonsauregruppen. Acrylnitril, Metha- 
crylnitril. Dimethylmaleat. Isopropenylacetat, 
Isopropenylisobutyrat. Acrylamid, Methacry- 
lamid, Dienen; und 



(ii) eine epox-funktionelle Verbindung; und 

(iii) eine hydroxy-funktionelle Verbindung. 
die durchschnittlich wenigstens zwei Hy- 
droxylgruppen pro Molekul aufweist und 
ausgewahlt ist aus einem Acrylpolymeren 
Oder einem Polyesterpolymeren; 

wobei wenigstens eine der Verbindungen (.), 
(ii) oder (iii) ein filmbildendes Polymeres um- 
faBt, und wobei die Verbindungen jeweils in 
einer Menge vorhanden sind, urn 0,3 bis 6,0 
Hydroxylgruppen und 0,3 bis 6,0 Epoxygrup- 
pen fur jede Anhydridgruppe zur Verfugung zu 
stellen, dadurch gekennzeichnet, daB die 
epoxy-funktionelle Verbindung eine Epoxy- 
gruppe pro MolekUl aufweist und ausgewahlt 
ist unter Monoglycidylethern von aliphatischen 
oder aromatischen Alkoholen, Monoepoxye- 
stern, ungesattigten Monoepoxyestern, mono- 
epoxidierten Olen, Arylmonoepoxyverbindun- 
gen und aliphatischen Monoepoxyverbindun- 
gen. 

2. Zusammensetzung nach Anspruch 1, welche 
weiterhin dadurch gekennzeichnet ist, daB sie 
auch einen Katalysator fur die Umsetzung von 
Anhydrid- und Hydroxylgruppen enthalt. vor- 
zugsweise ein tertiares Amin, insbesondere N- 
Methylimidazol. 

3 zusammensetzung nach Anspruch 1, welche 
weiterhin dadurch gekennzeichnet ist. daB s.e 
auch einen Katalysator fUr die Umsetzung von 
Sauregruppen und Epoxygruppen enthalt, vor- 
zugsweise Triphenylphosphin. 

4. Zusammensetzung nach Anspruch 1, welche 
weiterhin dadurch gekennzeichnet ist. daB die 
Verbindungen (i), (ii) und (iii) jeweils ,n e.ner 
Menge vorhanden sind. daB 0.5 bis 1,5 Hy- 
droxylgruppen und 0,5 bis 1,5 Epoxygruppen 
fur jede Anhydridgruppe zur Verfugung gestellt 
werden. 

5 Zusammensetzung nach Anspruch 1, welche 
weiterhin dadurch gekennzeichnet ist, daB das 
anhydrid-funktionelle Polymere das Add.tions- 
polymerisationsrekationsprodukt ist von (a) 5 
bis 40 Gew.-% Maleinsaureanhydrid und (b) 
60 bis 95 Gew.-% wenigstens eines anderen, 
ethylenisch ungesattigten Monomeren, das rnit 
Maleinsaureanhydrid copolymerisierbar ist, 
und vorzugsweise das Additionspolymensa- 
tionreaktionsprodukt ist von (a) 5 b.s 40 Gew.- 
% Maleinsaureanhydrid. (b) 1 bis 15 Gew.-/» 
5 eines ethylenisch ungesattigten Carbonsaure- 
monomeren, welches mrt Maleinsaureanhydrid 
copolymerisiert ist, und (c) 45 bis 94 Gew -& 
wenigstens eines ethylenisch ungesattigten 
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Monomeren, welches mit Maleinsaureanhydrid 
STZ etSylenisch ungesattigten Saure cope- 
lymerisierbar ist. 
6. ZusammensetzungnachAnspruch S welcha s 
weiterhin dadurch gekennze.chnet ,st dafl d.e 

meren umfassen. 
7. Zusammensetzung nach Anspruch 5, welche 
weiterhin dadurch gekennze.chnet «t daB d.e 
ethylenisch ungesattigten Saurernonomeren 
and die copolymerisierbaren, ethylenisch un 
gesattigten Monomeren im wesentlichen frei 
von Acrylatfunktionalitat sind. 
8 . Zusammensetzung nach Anspruch J welche » 
weiterhin dadurch gekennze.chnet.st da Bd-e 
nydroxy-funktionelle Verbindung em hydroxy 
Jnktionelles Polymeres ist, das e.n zahlen 
durchschnittliches Molekulargew.cht von we ^ 
nigstens 400 aufweist. 
9 Bn Substrat, das mit einem M^rschicht-Deko- 
Sons- und/oder -SchutzUberzug beschichtet 

^n — zug. umfassend ein Pig- - 
mentiertes. filmbildendes Polymeres; und 
(b ) einen transparenten KlarUberzug. umfas 
send ein filmbildendes Polymeres, das auf 
die Oberflache der ' Grunduberzugszusam- ^ 
mensetzung aufgebracht 1st; 
dessen Verbesserung die Verwendung e.ner 
hartbaren Mehrkomponentenzusarnmenset- 
zung, welche nach dem Mischen der Kompo 
nenL reaktiv ist, als «> 
GrundQberzug umfaBt, wobe, d.e hartbaren Zu 
sammensetzungen eine Zusammensetzung 
nach den AnsprUchen 1 bis 8 umfassen. 

Revendlcatlons 45 

1. Composition durcissable comprenant : 

m un polymere a fonction anhydnde pre- 
sent une masse moleculaire moyenne .en 
nombre qui est de preference d'au morns 
500 etcomportant en moyenne au moms so 
deux groupes anhydride d'acide carboxyl,- 
P ue cyclique par module et qui est un 
produit de reaction de polymerisation dad- 
Sition d'anhydride mal6ique et d'au moms 
un autre monomere a insaturation ethylen.- 55 
que copolymerisable avec lui chois. parm. 

vinyliques, les matieres a base de styrene, 



les composes allyliques. les monomeres m- 
satures portant des groupes aades car- 
boxyliques libres, I'acrylo-nitrile. le metha- 
crylonitrile, le maleate de dimethyle, I aceta- 
te d'isopropenyle, I'isobutyrate rfisopropS- 
nyle, I'acrylamide, le methacrylam.de, les 
dienes ; 

(ii) un compose a fonction epoxy ; et 
Hi) un compose a fonction hydroxy compor- 
tant au moins en moyenne deux groupes 
hydroxyle par molecule et etant chois. par- 
mi un polymere acrylique ou un polymere 
de polyester ; 
dans laquelle au moins Pun des composes 
(i) (ii) ou (iii) comprend un polymere f.lmoge- 
ne et dan laquelle les composes sent chacun 
"p^sents en une quantite assurant la presence 
de 0,3 a 6,0 groupes hydroxyle et de M Ik M 
groupes epoxy pour chaque groupe anhydnde 
9 caracterisee en ce que le compose a fonc- 
tion epoxy comporte un groupe . epoxy par 
molecule et est choisi parmi les ethers mono- 
glycidyliques des alcoo.s aliphatiques c . aro- 
matiques, les esters monoepoxy. les esters 
monoepoxy insatures. les hui.es monoepoxy- 
dis fes composes monoepoxy aryliques et 
monoepoxy aliphatiques. 

2 . composition selon la revendication 1 encore 
caracterisee en ce qu'elle content egalement 
un catalyseur pour la reaction entre anhydride 
eHes groupes hydroxyle, de preference une 
amine tertiaire, surtout !e N-methylimidazole. 

3. Composition selon la revendica tion 1 . _ egale- 
ment caracterisee en ce qu'elle consent auss. 
Tcatalyseur pour .a reaction d* groupes 
acides avec les groupes epoxy, de preference 
une triphenylphosphine. 

4 Composition selon la revendication 1. egale- 
ment caracterisee en ce que chacun des com- 
poses (i), OD et 0«) est present en une quantity 
P p °elttantd-introduirede 0.5 a 1.5 . groupe 
Eydroxyle et de 0.5 a 1,5 groupe epoxy pour 
chaque groupe anhydride. 

5. Composition selon la revendication 1 caracte- 
risee en ce que le polymere a fonct.cn anhy 
dride est le produit de reaction de polymer.sa- 
Z Par addition de (a) 5 a 4C .% « .pari, 
d'anhydride maleique et (b) de 60 a 95 % en 
poids d'au moins un autre monomere a .nsatu 
ation ethylenique copolymerisable avec I an- 
hydride maleique. et de preference, le produit 
de reaction de P olymerisat,on par addrfcon de 
(a) 5 a 40 % en poids d'anhydride maie.que , 
b deia15%enpoidsd'unacidecarboxyli- 
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que a insaturation ethylenique ^polymWsable 
avec I'anhydride maleique et (c) de 45 a 94 % 
Tp ids d-au moins un monomere a insatura- 
tion ethylenique qui est copolym MbM 
.•anhydride maleique et I'acide a .nsaturat.on 
ethylenique. 

6 Composition selon la revendication 5, egale- 
mentcaracteriseeencequelesmonomeresd 
add * insaturation ethylenique et les mono- » 
m eres a insaturation 

sables avec eux component de 0 a 10 % en 
poids du total du melange des acrylates mono- 
meres. , s 
7 Composition selon la revendication 5, 6gale- 
Tflnt caracterisee en ce que les monomeres 
Sd s T "saturation ethy.enique et les 
monomeres copolymSrisables a insaturafon 
Tyiuesontsensiblement exempts d'une « 

fonctionnaliti acrylate. 
8. Composition selon la revendication R egale- 
ment caracterisee en ce que le comport * 
tonction hydroxy est un polymers a , tonfcon 
hydroxy dont la masse moleculaire en nombre 
est d'au moins 400. 
o nans un substrat revetu d'un enduit ornemen- 
! TeVou protectee a couches multiples qui 

C Tun d enduit debase comprenantun poly- 
mere filmogene pigmente : et 
,b) un enduit limpide transparen compre- 
nant un polymere filmogene appHqu a la 
surface de la composition de I enduit de 

Tperfectionnementqui consiste d utiHser 
en qualite d'enduit limpide et/ou de l endurt de 
base une composition durcissable a compo- 
sants multiples qui est reactive quand on i me - 
lange les composants, les composrt.ons dure is 
sTbles comprenant une composition selon les 
revendications 1 a 8. 
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